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Here is a good example of the type of chemical action known
as combination. Iron plus Oxygen gives Ferric Oxide. Accurate
weighings in hundreds of such experiments show that the rust
contains iron and oxygen in certain unvarying proportions. No
matter what the actual amount of oxygen used in the experiment,
the proportions are always such that if we let the amount of oxygen
be represented by 96 parts by weight, the amount of iron is always
223.36 parts, and the amount of rust, or ferric oxide, is always the
sum of these two numbers, or 319.36 parts. There is no reason for
memorizing numbers unless one expects to use them over and
over again, but there is a certain virtue in seeing numbers occa-
sionally. They emphasize the fact that the physical sciences rest
on a solid foundation of mathematical accuracy. The numbers
here may represent tons, pounds, ounces, kilograms, grams, milli-
grams, or actual atom-weights of oxygen. It is the proportions that
count. If we put in an extra amount of one of the reagents, the
excess simply does not combine. Regardless of any traps we set
for Nature, she goes her way, never fooled, always producing re-
sults with the uncanny accuracy of a mathematical wizard who
performs marvels of calculation without even writing the problem
down.
2. Iron and Copper Sulphate. Now we dissolve some crystals
of copper sulphate in water. The liquid is blue. No metallic
copper is present. Plunge the clean shining blade of a steel knife
into the solution. It comes out covered with copper! The blade
has now the familiar red-brown color of a copper teapot. For a
moment we think we have hit on a wonderfully quick and easy
means of copper-plating, but Alas! the copper does not stick tightly
to the iron. It rubs off easily. In the solution the copper was com-
bined with sulphur and oxygen. The iron simply pushed the cop-
per aside and took its place. Iron plus Cupric Sulphate gives Cop-